(12) INTERNATIONAL A 



,01 ^1^,1^^ 



ATION PUBLISHED UNDER THE PATENT 



ypm 

^C^0E] 



07DCC iiii 

RATION TREATY (PCT) 



(19) World iDtellectual Property Organization 
Internationa] Bureau 

(43) International Publication Date 
18 December 2003 (18.12.2003) 




(10) International Publication Number 

PCX wo 03/103924 Al 



(51) International Patent Classification'': B29C 45/16 

(21) International Application Number: PCT/US03/17446 

(22) International FiUng Date: 2. June 2003 (02.06.2003) 
(25) FiUng Language: English 
(2d) Publication Language: English 



(30) Priority Data: 

60/386,988 



7 June 2002 (07.06.2002) US 



(71) Applicant (for all designated States except US): INTIER 
AUTOMOTIVE INC. [CA/CA]; 521 Newpark Boulevard, 
Newmarket, L3Y 4X7 Ontario (CA). 

(72) Inventors; and ^ 

(75) Inventors/Applicants (for US only):^KlDT>y Lisa, Ann 
[US/US]; 23200 Halsted, Apt. 103, Faraiington Hills, MI 
48335 (US). jpNES, Dana, Marie [US/US] ; 9038 Nichols 
Road, Gaines, MI 48436 (US).^CKLEY, Daniel, Vern 
[US/US]; 16453 Dawnlight Drive, Fenton, MI 48430 
(US). WENGLINSKI, Daniel, Edward JTJSAJS]; 8025 
LincoUn, Taylor, MI 48180 (US)^RITSCH, Manfred 
[DEAJS]; 4501 Woodcock Way, Highland, MI 48357 (US). 
BAILEY, Tom [US/US]; 978 BLue Heron, Highland, MI 



48357 (US)^AUDREAU, Larry [US/US]; 74 West 5th 
Street, North Berwick, ME 03906 (US). 

(74) Agents: RASHID, Peter, J. et al.; Rader, I^shman & 
Grauer PLLC, 39533 Woodward Avenue, Suite 140, 
Bloomfield HiUs, MI 48304 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, H, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV. MA. MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL. PT. RO. RU, SD, SE, SG, 
SK, SL, TJ, TM, TN, TR. TT, TZ. UA, UG, US, UZ. VN. 
YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIfO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, n. FR, GB, GR, HU. IE, FT. LU. MC. NL, PT. RO, 
SE. SI, SK. TR). OAPI patent (BF. BJ. CP. CG, CI, CM, 
GA. GN. GQ. GW, ML. MR. NE. SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



(54) Title: MULT-SHOT INJECTION MOLDED COMPONENT AND METHOD OF MANUFACTURE 




uiminiuunniiHuuiunuumiimHUUHHiHimuHHUiummiHiiiHun 



ON 



O 



22^ 



14 



(57) Abstract: An automotive component (10) and a method for manufacturing the same are disclosed. The component (10) com- 
prises a core portion (14) formed of a first material and a second portion (18) integral with the core portion (14) and formed of a 
second material. In one illustrated embodiment, the first and second materials have different material property characteristics. For 
example, the first material can be made of a relatively harder plastic material than the second material made of a softtouch plastic 
material. The method for manufacturing the component comprises the steps of injecting the first material into a first cavity of a mold 
to form the core portion (14), altering the mold cavity to form a second cavity and injecting the second material into the second 
cavity while the first material is in a reactive state to form the second portion (18) of the component. Because the first material is in 
the reactive state, the second material is integrally formed with the first material. 
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MULTI-SHOT INJECTION MOLDRD COMPONENT 
AND METHOD OF MANUFACTURE 

Technical Field 

The present invention relates to an automotive component and a method of 
manufacturing the component, and in particular to a component formed with two different 
integrally-formed materials having different material property characteristics. 

Background of the Inveiitioii 

Interior door panels serve many functions in the operation of an automobile. First 
and foremost, the door panel provides an L-shaped support for an arm of a passenger 
traveling in the vehicle. Typically, the horizontal portion of the door panel comprises an 
armrest and the vertical portion comprises a bolster. These portions may be formed from a 
variety of diflEerent materials including vinyl, cloth, plastic or leather. Certain materials, 
such as leather, provide a softer feel and are more comfortable to the passenger. However, 
these materials are more e^qpensive. Rougher materials, such as hard plastic, are less 
expensive and easier to manipulate into the armrest and bolster of the door panels. The 
door panels made of plastic can easily be formed by traditional injection molding 
techniques. 

Another function of the interior door panel is to provide switches for electronically 
controlling features such as power door locks, power windows, and power mirrors. 
Traditional door panels provide an aperture for receiving a switching mechanism having a 
plurality of switches for controlling the power features. This technique produces a variety 
of quality control problems. First, the non-integral switches produce fit and finish 
problems, including difi5culties controlling buzzes, squeaks and rattles generated by the 
switching mechanism. Additionally, because the switches are not integral and reside in tiie 
aperture of the door panel, a gap remains once the switching mechanism is installed. This 
gap allows contaminants to invade tiie switching mechanism thereby producing failiires of 
the power features of the vehicle after prolonged exposure to the contaminants. 
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Finally, the interior door panels of a vehicle provide an aesthetic function to the 
vehicle. The door is one of the first features a passenger observes when entering a vehicle. 
Furthermore, people spend increasing amounts of time in their vehicles each day and 
expect the interiors of their vehicles to be functional, comfortable and pleasing to their 
eyes. Similarly, designers of automotive interiors are continually striving to produce firesh, 
unique design to please their customers. Traditional door panels are generally one solid 
monotone color. Perhaps with a cloth covering, the panels will receive a pattern or 
contrasting color. 

There remaios a need in the automotive industry to create a component, such as a 
door panel, in which the armrests and bolsters are easy and inexpensive to manufacture yet 
provide a soft and comfortable feel to the vehicle passenger. In addition, there remains a 
need to produce a door panel that includes an accessory, such as a switching mechanism, in 
which quality control concerns are reduced and the door panels are easily and 
inexpensively produced. Further, th^e remains a need in the automotive industry to 
produce door panels using an inexpensive, easily manufactured altemative that provides 
flexibiUty in the design and color schemes of vehicle interiors. 



Summary of the Invention 

The inventors of the present invention have recognized these needs and other 
problems associated with traditional interior components and accessories. To this end, the 
inventors have developed an interior component and method of manufacture that is 
inexpensive, convenient, provides for the use of different materials, reduces quality 
problems and permits altemative color schemes. 

Specifically, the invention comprises a component including a core portion made 
firom a first material, and a second portion made of a second material that is integrally 
formed with the core portion. The first and second materials may be the same material, or 
may be different materials, depending on the application. 

A method of maniifacturing the component comprises the steps of: 

injecting a first material into a mold cavity having a first volume to form a 
core portion of a component; and 
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injecting a second material into the mold cavity having a second volume 
different than the first volume to cover a portion of the first material and form a second 
portion of the component while the first material is in a reactive state, 

whereby said first material has a different material property characteristic than said 
second material. 

Once the second material has cured, the component is removed fi:om the mold 

cavity. 

Brief Description of the Drawings 

The present invention will now be described, by way of example, with reference to 
the accompanying drawings, in which: 

Figure 1 is a perspective view of a sAvitch assembly according to one embodiment 
of the present iuvention; 

Figure 2 is a cross-sectional view of a switch assembly in accordance with the 
invention; 

Figure 3 is a perspective view of a switch assembly according to a second 
embodiment of the present invention; 

Figure 4 is a cross-sectional view of the switch assembly of Figure 3; and 

Figure 5 is a perspective view of a door panel assembly in accordance with the 
invention. 

Description of the Preferred Embodiment 

The invention relate to a method of manufacturing a component, generally 
illustrated throughout the figures at 10, using a multi-shot injection molding technique. 
The multi-shot molding technique uses a mold cavity (not shown) that can be altered 
between a first volume and a second volume. Although the subject invention involves the 
use of a mold cavity that can be altered firom a first volimie to a second volimie, the 
invention is not limited by the nimiber of volumes ia which the mold cavity can be altered, 
and that the invention can be practiced with a mold cavity that be altered into any desirable 
number of volumes needed to form the component. In general, the mold cavity is initially 
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positioned having the first volume for receiving a first material. Then, the first material is 
injected from a nozzle (not shown) of a type well-known in the art into the first volume of 
the mold cavity. While the first material is curing and still in a reactive state forming a 
core portion 14, the mold cavity is caused to move to the second volume for receiving the 
second material. 

There are a variety of techniques that permit altering the mold cavity firom the first 
volume to the second volume. Such techniques include the use of a moveable slide, 
transfer molding, core pull-back, or even the use of a rotating platen. Any technique is 
^propriate and the scope of the mvention is not limited to a technique for altering the 
mold cavity firom fh& first volume to the second volume. 

Once the mold cavity has been altered &om the first volume to the second volume, 
the second material is injected into the mold cavity from the nozzle. The second material 
covers at least a portion of first material while the first material is still in a reactive state to 
integrally form with the covered portion of the first material. Alternatively, the first 
material can be sufficiently cured before the second material is injected into the mold 
cavity. After the first and second materials have sufficiently cured, component 10 is 
removed fix>m the mold cavity. Once the component 10 is removed, the mold cavity is 
moved or altered fix>m the second volume back to the first volume, and the process is 
repeated for the manufacture of subsequent components 10. 

It is preferred that the multi-shot molding technique utilizes only one nozzle for 
injecting first material and second material. Although only one nozzle is preferred, the 
method of the invention may be properly performed using more than one nozzle, for 
example, two nozzles; one nozzle for the injecting the first material and a second nozzle for 
inj ecting the second material. 

One aspect of the multi-shot injection molding technique of the mvention is that the 
first material and second material can be dififerent materials or substances having different 
material property characteristics, such as hardness, color, conductivity, or the like. For 
example, the first material can be a plastic material that forms a rigid material, such as the 
rigid core portion 14 when cured, and the second material can be a plastic material that 
forms a relatively softer material when cured. In this example of tiie invention, once the 
first material is cured, a rigid core portion 14 is formed that acts as a substrate for receiving 
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the second material. Then, the second material is injected over core portion 14 to form a 
second portion 18 that has a relatively softer feel when touched by a user. 

It will be appreciated that the multi-shot injection molding technique of the 
invention can be used to vary other material property characteristics of the first and second 
materials. For example, the first and second materials maybe of different colors to provide 
a two-tone color scheme, as well as beiag different hardness. The opportunity to use 
difiEerent colored materials permits a wider choice in color schemes and design of the 
component 10. It should be ^predated that other differences in material properties 
between the first and second materials are contemplated by the invention. 

One illustrative embodiment of the multi-shot injection molding technique of the 
invention is the manufacture of an accessory, such as a bezel and switch component 10, as 
shown in Figures 1 and 2. For operator convenience, switches for controlling power locks, 
power mirrors and power windows are traditionally positioned on an armrest 28 of a door 
panel. To alleviate various quahty concerns with conventional switch components, the 
bezel and switch conq)onent 10 may be integral with the armrest 28. To integrate 
component 10 with the armrest 28, the multi-shot injection molding technique of the 
invention is utilized. Rigid core portion 14 if formed firom first material and acts as a 
substrate to provide a supporting structure for the second portion 18. Second portion 18 
includes a switch pad with aplurahty of switch elements 19 for controlling power features 
of the accessory, such as windows, door locks, or the like. The switch elements 19 may 
include identifying markings 21 to ease operator identification. The switch elements 19, as 
part of second portion 18, are formed firom the second material that forms the relatively 
soft-touch plastic material when cured. Accordingly the switch elements 19 are easy to 
operate and are soft when touched by the user so as to provide a tactile feedback 
mechanism to the user. 

To properly operate the switch elements 19, a circuit assembly 22 may be fastened 
to core portion 14. A plurality of festeners 26 may be used to attach circuit assembly 22 to 
core portion 14 and also contact the switch elements 19. It should be appreciated that the 
invention is not limited by the fastening means for attaching the circuit assembly 22 to the 
core portion 14. Actuation of each switch elements 19 actuates a different portion of 
circuit assembly 22 that, in turn, controls a respective power feature of the accessory. This 
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can be accomplished by, for example, the circuit assembly 22 including a plurality of 
contacts 42 that communicate electrically with a plurality of corresponding terminals 44. 
To fill the gap between switch elements 19 and contacts 42 and to form a complete circuit 
between switch elements 19 and contacts 42, the circuit assembly 22 may include a 
plurality of dome-shaped elements or "domes" (not shown) that extend outwardly firom the 
circuit assembly 22 or switch elements 19. The dome-shaped elements may be made of 
electrically conductive material. 

A modified embodiment of bezel and switch component 10 is shown in Figures 3 
and 4. Similar to the embodiment of component 10 shown in Figures 1 and 2, the second 
portion 18 iacludes a switch pad with a plurality of switch elements 19. However, the 
markings 21 are not separately iacluded, unlike the embodiment of Figures 1 and 2. 
Instead, a cover 20 with integrally formed identifying markings 23 is applied over core 
portion 14 and second portion 18. The cover 20 may be made firom spray urethane or is 
rotocast. The cover 20 helps to prevent the switches and circuit assembly 22 from 
becoming contaminated with particles of dirt and dust. One side of the cover 20 may also 
include foam layer 24 to provide dimension and shape to bezel and switch component 10. 

Another illustrative embodiment of a component manufactured using the multi-shot 
molding technique of the invention comprises an interior vehicular door panel, shown 
generally at 10 in Figure 5. The door panel 10 comprises an arairest 28 and a bolster 30. 
Both armrest 28 and bolster 30 are in frequent contact with an arm of a passenger traveling 
in the vehicle. Accordingly, the passenger would prefer that the contact siirfaces are 
comfortable and soft. Use of the multi-shot molding technique of the invention achieves 
this objective. For example, the core portion 14 of first material can be made of a 
relatively rigid material for providing a support structure for the second portion 18, while 
second portion 18 of second material can be made from the relatively soft material, such as 
a soft-touch plastic material. In the illustrated embodiment, the second portion 18 forms a 
plurality of arm cushions 32. It will be appreciated that the core portion 14 lies underneath 
the second portion 18 and is hidden from view in Figure 5. The remainder of bolster 30 
and armrest 28 may be formed of a different or same material as cushions 32. The shape 
and quantity of the cushions 32 are not limited to the illustrations and may also be included 
on the amurest 28. Cushions 32 provide a soft, comfortable feel to the arm of the 
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passenger. Additionally, the second material may be of a different color. In this mannw, 
cushions 32 would also provide a contrast in the interior trim design. 

It should be imderstood that embodiment described above is illustrative of a 
preferred embodiment of the subject invention. The subject invention is apphcable to 
various other altemative embodiments. The scope of the invention is not linxited to door 
panels, interior trim or automotive appUcations. It is intended that the following claims 
define the scope of the invention and that the method and apparatus within the scope of 
these claims and their equivalents be covered thereby. 
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Claims 

What is c laimed is: 

1. A method of manufacturing a component, comprising the steps of: 

injecting a first material into a mold cavity having a first volume to 
form a core portion of a component; and 

injecting a second material into the mold cavity having a second 
volume dififermt than the first volume to cover a portion of said first material and 
form a second portion of the compon^it while said first material is in a reactive state, 
whereby said first material has a different material property characteristic than 
said second material. 

2. The mefliod according to Claim 1, wherein the second material is 
integrally formed with the first material. 

3- The method according to Claim 1, wherein the different material 
property characteristic comprises a hardness of said first and second materials. 

4. The method according to Claim 1, wherein the different material 
property characteristic comprises a color of said first and second materials. 

5. The method according to Claim 1, wherein said first material is made 
of a plastic material, and wherein said second material is made of a relatively softer 
plastic material than said first material. 

6. The method according to Claiml, wherein a circuit assembly is 
attached to said core portion of said component 

7. The method according to Claim 6, wherein said component comprises 
a switch assembly. 
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8. The method according to Claim 1, wherein said component comprises 
a door panel. 

9. The method according to Claim 1, further comprising the step of 
applying a cover over the second material. 

10. The method according to Claim 9, wherein the cover include integrally 
formed identifying markings. 
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